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Background: Synchronous cancers are rarely detected when working-up a patient for a
primary cancer. Neoadjuvant management of synchronous breast and pancreatic
cancers, without a germline mutation, has yet to be discussed. Two patients were
diagnosed with synchronous breast and pancreatic cancers at our institution over the
last decade. A literature review was performed to evaluate the current evidence stance.
Results: The first patient was 61-years old and diagnosed with a HER2+ breast cancer.
The second patient was 77-years old and diagnosed with a Luminal B breast cancer. The
inability to provide concurrent breast and pancreatic neoadjuvant therapy for the HER2+
patient, resulted in upfront surgery. The second patient was able to have both cancers
treated simultaneously - neoadjuvant chemotherapy to the pancreas, and neoadjuvant
endocrine therapy to the breast.

Discuss: There is no single neoadjuvant regimen that treats both pancreatic and breast
cancer. The differences in breast cancer sub-types impacted our neocadjuvant options.
Our recent experience led us to the hypothesis that breast cancer care dictates
treatment, while pancreatic cancer determines survival. There is a significant paucity in
the literature regarding synchronous breast and pancreatic cancer.

Keywords: pancreatic cancer, breast cancer, synchronous, non-germline, neoadjuvant treatment

INTRODUCTION

The management of operable pancreatic cancer patients is complex and multifaceted. The typical
pancreatic cancer presentation is late, with less than 20% up-front surgical candidates. The term
“borderline” resectable has been used with varying definitions. The underpinning notion being
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that surgery is feasible, however the likelihood of incomplete
resection is high (1-3). For these cases, downstaging with
neoadjuvant and repeat staging is currently recommended (4).
Dual malignancy can significantly complicate the management
of patients.

The presence of synchronous pancreatic and breast cancers is
rare, having been described in a handful of case reports,
resulting in management difficulty (5, 6). Over the last decade,
the genetics associated with pancreatic cancer has been
intricately assessed (7) Some well-known cancer gene germline
mutations have been identified in patients with pancreatic
cancer, including BRCA1/2, PALB2, STK11, PRSS1, SPINK1
and ATM. Pathogenic mutations are identified in
approximately 15% of pancreatic adenocarcinoma patients;
with germline BRCA mutations accounting for more than
50% of these mutations (8). Somatic mutations in the
homologous recombination pathway mimicking germline
BRCA1/2 loss are termed “BRCAness” or “BRCA-like” genes
(9, 10). However, it is uncertain whether germline mutation
treatments are as effective (11, 12).

BRCA1 and BRCA2 are associated with the DNA repair
pathway and together, are the most common genetic cause for
breast cancer, accounting for approximately 5% of all cases.
Patients with BRCA1/2 mutations have a 72% and 69%
lifetime risk of developing breast cancer respectively, with
increased ovarian cancer risks. BRCA1 also increases the
relative risk (RR) for pancreatic cancer by 2 to 4-fold, where
BRCA2 increases RR by 3 to 8-fold (13).

The 5-year survival rate for breast cancer in Australia is
approximately 91% (14). Nodal status greatly impacts 5-year
survival rates, 96% for node-negative, 80% for node positive.
Comparatively, pancreatic cancer is an aggressive malignancy
with a reported Australian 5-year survival rate of 10.7% (15).
Given the significantly different survival rates, one would expect
that pancreatic cancer management would drive patient care.

However, our recent experience led us to the hypothesis that
breast cancer care may dictate treatment, while pancreatic
cancer determines survival. Here we present our two cases
and review the current extent of literature for synchronous
breast and pancreatic cancers.

METHODS

From January 2020 until January 2021, two patients were
diagnosed with synchronous pancreatic and breast cancers in
the Upper Gastrointestinal Surgery Department of Royal
North Shore Hospital, NSW, Australia, a tertiary referral
centre for pancreatic cancer care. Ethical approval was
obtained from the Northern Sydney Local Health District
Human Research and Ethics Committee. Of the two patients,
one underwent upfront surgery and the other received
neoadjuvant chemotherapy. Given the rarity of synchronous
pancreatic and breast cancer, a comprehensive literature
review was performed. A literature search was performed
using the PubMed, EMBASE, Medline, Web of Science, and
Cochrane Library databases for studies published between 1
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January 1990 and 31 August 2021. The following MeSH terms
and their combinations were searched: (breast +/— cancer/
neoplasm/tumor/tumour) and  (pancreas/pancreatic  +/—
cancer/neoplasm/tumor/tumour) and (synchronous). Peer-
reviewed papers with English abstracts were all reviewed. Two
authors (AO & DK) independently reviewed the titles and
abstracts to screen and extract relevant articles.

RESULTS
Case 1 - Surgery First

A 61-year-old woman presented with ongoing epigastric pain
post cholecystectomy. An MRI scan identified an intraductal
papillary mucinous neoplasm (IPMN). Due to significant
patient anxiety and initial refusal for an endoscopic
ultrasound (EUS), an FDG-PET was performed, identifying
FDG uptake in a lesion in the pancreatic head, as well as a in
a lesion in the left breast and two left axillary lymph nodes.
An MRI scan of the breast noted a 37 mm irregular,
spiculated lesion in the upper outer quadrant of the left
breast. CNB of the breast lesion confirmed Grade 3 IDC,
hormone receptors negative, amplified for HER-2, with a Ki67
of 40%. Axillary lymph node FNAB was positive for breast
carcinoma. EUS of the pancreas identified a 1.5 cm mass in
the neck of the pancreas and a lesion in the tail of the
pancreas, with FNA confirming PDAC in both lesions. Full
mutation search for BRCA1/2 and PALB2 were negative.

This case was discussed at both the Breast and Pancreas
multi-disciplinary ~ meetings, ~ with ~ the  consensus
recommendation made for up-front surgery with adjuvant
chemotherapy. In this scenario, there were two aggressive
malignancies with no significant overlap of active systemic
treatments that would provide benefit in both cancers;
therefore, the concern was for potential progression of one or
both malignancies during a period of neoadjuvant systemic
treatment, that would ultimately render one or both
malignancies, inoperable.

The patient underwent an uneventful total pancreatectomy
and simultaneous mastectomy and axillary nodal clearance.
Histopathology confirmed two completely excised cancers - a
Stage Ila pancreatic ductal adenocarcinoma with 1/29 lymph
nodes, and a 19 mm breast cancer Grade 3 IDC with 23/25
positive axillary nodes. She was subsequently treated with
Carboplatin, Paclitaxel and trastuzumab as adjuvant systemic
treatment; this regimen was selected given evidence of activity
in both malignancies for the chemotherapy component, with
the trastuzumab directed towards the Her2-positive early
breast cancer (EBC).

Unfortunately, a PET performed 5 months post operatively
indicated pancreatic recurrence in the middle of the pancreatic
bed, a poor prognostic indicator. She is currently undergoing
chemotherapy with the FOLFIRINOX (oxaliplatin, irinotecan
and 5-FU) regimen, with RT to the pancreatic bed, as salvage
intent treatment.
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Case 2 - Neoadjuvant Chemotherapy First
The second patient was a 77-year-old woman, referred from her
gastroenterologist after being investigated for weight loss,
anorexia, and abdominal pain over 6 months. CT imaging
identified an ill-defined hypodense mass at the junction of the
body and neck of the pancreas with abnormally appearing
lymph nodes, as well as left axillary lymphadenopathy. Breast
ultrasound identified 2 lesions in the left breast, irregularly
hypoechoic and in close proximity: 19 and 8 mm in size. CNB
of the breast lesions confirmed Grade 2 IDC that was
hormone receptor positive, HER-2 negative on IHC, with a
Ki67 of 60%. The patient’s family history was unremarkable
and genetic testing was negative for any known mutations.

The multi-disciplinary team recommended neoadjuvant
chemotherapy directed towards the pancreatic malignancy
with neo-adjuvant endocrine therapy for the breast cancer.
She was commenced on the FOLFIRINOX chemotherapy
regimen and Letrozole (an aromatase inhibitor, given her
post-menopausal state).

She tolerated her chemotherapy regimen well. Her
immediate post-chemotherapy PET-CT indicated resolution of
FDG uptake in the breast and the axillary nodes, with
reduction in FDG avidity to the pancreas. During her work up
for operative intervention, she developed increasing Ca 19.9
levels, with a repeat PET-CT indicated liver metastases.
Subsequently she was re-started on further chemotherapy and
not deemed a surgical candidate.

DISCUSSION

We present here a series of two women presenting with
synchronous operable breast and pancreatic malignancies, to a
specialist multi-disciplinary quaternary referral centre. The
management of these two cases differed, predominantly due to
the breast pathology. In the first case, the inability to provide
appropriate dual-spectrum neoadjuvant treatment (due to
HER-2 amplification) resulted in up-front surgery. In the
second case, due to the hormone receptor positivity, we were
able to provide concurrent pancreatic-NACT and neoadjuvant
endocrine treatment (NET) to the breast. Unsurprisingly, the
outcomes of both cases were determined by the progression of
the pancreatic adenocarcinoma, which is typically the more
aggressive of the two tumour types.

Literature Review

After a comprehensive review of the literature, only 6 studies
were found to have discussed synchronous pancreatic and
breast cancer (Table 1). Two papers were in Japanese with
English abstracts (16, 17). Both described synchronous breast
and pancreatic cancer, with one case where the pancreatic
cancer had metastasized to the liver and peritoneum. A case
report by Kim et al., discussed a patient diagnosed with breast
and pancreatic synchronous cancers, as well as concurrent
thyroid and gastrointestinal stromal cancer (18). One letter to
the editor discussed a patient with prostatic cancer, who then
developed primary breast and pancreatic cancer, as well as
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pulmonary and bone metastasis of unknown origin (20). Unek
et al. reported on a male patient who developed synchronous
breast and pancreatic cancer, on a background of previously
treated testicular cancer (19). The only germline case report
has been by Castro et al. who discussed synchronous breast
and pancreatic cancer in a BRCA2 mutation (5).

Of the available literature, only one case discussed NACT.
This was in the regimen of gemcitabine and nab-paclitaxel.
Adjuvant chemotherapy varied in the other 3 cases;
doxorubicin-cisplatin followed by gemcitabine-NAB paclitaxel,
5-Fu and Gemcitabine, and carboplatin-taxotere. There was no
discussion regarding the decision making behind any of the
chemotherapy regimens in any of the papers.

Neoadjuvant Chemotherapy Indications

At our institution, the default pancreatic cancer management
sequence is neoadjuvant chemotherapy followed by surgery for
tumours >2 cm and/or node positive. Current international
guidelines are varied regarding this stance. The National
Comprehensive Cancer Network (NCCN) suggest NACT
usage in high-risk potentially resectable (borderline) tumours,
however the American Society of Clinical Oncology (ASCO)
guidelines suggest against NACT if tumours are potentially
resectable (21, 22). The European Society for Medical
Oncology (ESMO) guidelines do not discuss NACT in
potentially resectable Pancreatic cancers (23).

There are currently multiple indications for neoadjuvant
breast cancer treatment- ranging from receptor status, tumour
size, nodal involvement, as well as desire to perform breast
conservation therapy (24-27). NACT can result in decreasing
tumour size to facilitate breast conservation therapy (BCT),
potentially de-escalate axillary surgery, and maximize the
potential aesthetic outcomes dependent on tumour location.
Landmark studies, the National Surgical Adjuvant Breast and
Bowel Project (NSABP) B-18 and B-27, did not identify any
statistically significant benefit for neoadjuvant chemotherapy
(NACT) compared to adjuvant CTX (28). However, they have
shown that NACT patients that achieved a complete
pathological response (pCR) have statistically superior disease-
free survival (DFS) and overall survival (OS).

Neoadjuvant Chemotherapy Regimens

Our preferred chemotherapy regimen in pancreatic cancer is
FOLFIRINOX, or a modified FOLFIRINOX, dependent on a
patient’s European Cooperative Oncology Group (ECOG)
performance status. The preference for FOLFIRINOX over
Gemcitabine + capecitabine is based off adjuvant studies that
have shown superior survival rates for FOLFIRINOX
compared to Gemcitabine, and from neoadjuvant
FOLFIRINOX studies showing higher rates of RO resections
and favourable median overall survival (29, 30).

Current breast cancer NACT typically involves a regimen
containing an anthracycline and taxane (31). In patients
whom anthracyclines are contraindicated, a regimen of CMF
can be offered. From this backbone, additions are
recommended depending on the breast cancer subtype. In
HER-2 positivity, the addition of HER-2 directed therapy,

2022 | Volume 9 | Article 858349


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Synchronous Breast and Pancreatic Cancer

Ofri et al.

*J90URD Jsealq anjebau ajdu) ‘DGN.L “ojdeocal auoieisebold ‘Hd ‘uonewoul jayung ou ‘4N ‘“Adessyjowayo

JuBANfpROBU ‘DYN ‘UOISBAUI JBINOSBAOYAWA] ‘AT ‘Sepou ydwiA] ‘N7 ‘ewouroled [eponp aAIseAul ‘O] ‘nis-ul BUOUDIED [eponp speib-ybly ‘SIDg-HH 4nown | [ewosS [eulSejulosen) ‘IS Lojdeoes uabosise ‘y3 ‘ioeinoion|d ‘n4-G

auo|e aulqeyowsab 0} pabueys uswibay “A}oIxo}

olfojojewsey pue eaoudsAp ‘uied yum uoisnye onjose BuluasIop) "

unediexo pue suigeyowsh

:uoissalboid aseasip 0} anp uswibal puooas Adessyjoway) -

paNnunuoo Jeoued syeisold Joy HYHT

s9|0A0 g “‘Alyluow ‘ploe dlUoIPIOZ *
$9|0A0 G| ‘asejoxel-uneldoques :Adessyjoway) -
Awojoeysew jybu [eo]

sisoubelp Jaye
Syuow /| peid
peaids oljejsejaw 0} enp sajoAo
9 Jaye pasnjal Jualied "auIGeNOWaY) + n4-G Adessyiowsy) -
|[em 3seyo pue
sisoubelp Jaye uoibas oneasoued oy :Adessyjoipey -Adesayjoway + Adessyiolpey

sypow o} paig

J90UED oljealoued pue ploAy} Joj Juswieal} aaljoddng

qiuirew + ajozosje :(Adessyjowayo pue Adessyy
sisoubelp Jaye

syuow g paiq Kisbuns Buipnjoul Juswieal) anissaibbe pasnjal jusied

Adesayy quede|Q Jo uoleIapISUOD J04

Jouquyut

asejewole + (jeujwopde Jaddn pue Awojosisew-isod) Adessyioipey
lexeyjoed gyN-auigeyowsb

Aq pamojjo} ureldsio-uroignioxop :Adesayiowsyo Jueanlpy

Awoyosioydoo-obuidies [eseie|iq pue AwoyosuspeydwA|
‘Awoyosieasoued [eisip ‘Awojosusids pajsisse puey ‘oidoososede]
Awojoe)sew [ealpel paljipow Ya

uoneoygnd
40 swi je 8AllY

ymmoub
paig Jnowny ofjeasoued o} Alepuodas ain|iey olreday o} anp uolnel|ed

aplweydsoydojoAo pue upigniide ‘|1oeinoin|

uo[10assIp apou

ydwiA| Aejjixe yym Awolosisew Pa| + UojonNISU0dal pue Uuoloasal
AKiape [eusponpouiseb pue uien [epod ypm Awojosus|dsojealoued
J2oued onjeasoued o0} asuodsal [ejped

pUE J90UED JSEalq 9|qe)S ‘[oxe)joed-geu pue auigenowsb QYN

pajou
©0UBLIN0BI ON

Awoyosysew ybu pue ainpaooud aiddiypn :Aiebing -

auowloy) | S| PUE Jeoued }Seaid 8y} JO JusLlieal) Joj paaiby -

~ a0 W

-

-

-

-

SOsE)SBIaW JaNI|
UM UOISBAUI JE|NOSEA UJIM BLIOUIOIEO0USPE
|Ie} pue Apoq oljeasoued |qeloasaIuN W O

BLLIOUIOIEO0USPE

peay oneasoued 9|qe}09sal W Gg

UoISEAU! SIXe
PUE UOIEIE|IP [B1ONP YHM BLIOUIDIEDOUSPE
Apoq oneasoued s|qejoasalun W g

BLLIOUIOIEO0USPE
|Ie} olyeasoued |qeioasal Wi 9

J80UED |Ie} OljesIoURd 8|qRI08SaIUN WW Of

BWOUIDIEO0USPE
Apoq oneasoued s|qejoasal aulepIog Ww Qg

BWOUIDJEOOUSPE

oneysoud Joy Adessyy Buipess jsod syjuow om|

SISe}SElaW JaAI| YIm Jaoued ofjeasoued Arewud
pue sieoued iseaiq ybu Aewud g - sjew Agg9

8002 ‘(02)
|e 10 nuebiop

(OWONeD N1 G2
/0 ‘0Ql g SPBID Wl G| + Ww Gg

Joud sieah G| Jnowiny Jejnoisay |90
web paxiw payeas) Ajsnoinaid Jo punoibsoeg
*J9oueo oljeasoued 8002
pue Jaoued jseaiq Jybl snouoiyouhs - ajew Aos  ‘(61) [B 1@ aun

(OWXNAyL) +IAT -gd3H
“dd “+43 ‘0d| | epesD ww ||

118200 "LSID pue ploskyy

ay} jo ewouloseo Asejided ‘Jeoueo oneasoued €102

(XINXNXL) 14N ‘Oal aidimniy ‘190UBD }SBRIQ YB| SNOUOIYDUAS - sjewsy Ag/ ‘(1) [e 10 wiy
(oweegNeD) uoneINw
N7 €2/8 ‘SIOQ-DH Uum (-g43H 2vodg ‘/eoued oleasoued pue Jeoueo jseaiq 910¢

‘+dd/43) Odl g epesH ww G/ 18| peduBApE A|[Bo0| SNOUOIYDUAS - sjews) ALy (S) [e 10 onseD

(sosejsejow [eauojuad PUE JSAI| YIM) Jeoued 8102 ‘(L1)
(OINONZL) D9NL ‘Odl ‘ww gz olyeasoued pue jseaiq 18| SNOUOIYoUAs - ajew A29 |e 10 epeye|
(OWLNZL) 14N ‘JUSLSAJOAUI Jooued ofpessoued Lzoz ‘(@1)

[EPOU YUM ‘D] WW 8  PUB I9OUED JSBBIC S| SNOUOIYOUAS - sjewsy A8 [e 18 IysiueseN

awooinQ juawieal)

190UBD dNeasdued

J90UB) JSeaig asen JeaA ‘sioyiny

'S190ue0 ofjeasoued pue jseaiq snouoiyouhs Buissnosip sieded g Jo Aewwng | | 319V.L

2022 | Volume 9 | Article 858349

Frontiers in Surgery | www.frontiersin.org


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Ofri et al.

Synchronous Breast and Pancreatic Cancer

trastuzumab +/- pertuzumab, have been shown to significantly
improve pCR, event free survival and overall survival (32, 33).
In triple negative breast cancer (TNBC) the addition of
carboplatin is recommended, weighing the risk to benefit.

For hormone receptor positive patients, neoadjuvant
endocrine therapy (NET) has shown similar response rates,
and rates of BCT, compared to NACT in post-menopausal
women, with less side effects (34). In post-menopausal
women, when comparing CTX with AI monotherapy
(exemestane, anastrozole) — there is comparable median time
until clinical response, similar pCR rates and no difference in
LRR (35). Survival data at this stage though is not available.
The data available regarding its efficacy in pre-menopausal is
limited but suggests worse response rates relative to CTX (36).
As such, current guidelines advocate for NET in pre-
menopausal women in a clinical trial setting only.

In HER-2 breast cancer patients>Tlc, NACT is
recommended with sequential trastuzumab. In our patient the
delivery of NACT with HER-2 directed therapy, typically AC-
T and Trastuzumab, was inappropriate due to the lack of
pancreatic treatment. The inability to treat the pancreatic and
breast malignancy concurrently resulted in the necessity for
upfront surgery. Trastuzumab can be delivered with
FOLFIRINOX, as in HER2+ gastric cancers, however
FOLFIRINOX has not shown any efficacy in breast cancer.
Synchronous pancreatic and breast cancers, though rare, has
had literature identifying breast cancer progression whilst on
FOLFIRINOX for metastatic pancreatic cancer (37).

Directed HER-2 therapy alone is not appropriate, as shown in
the KRISTINE trial (38). This randomized, multi-centre, phase 3
trial failed to prove comparative pCR rates for HER-2 targeted
treatment alone (trastuzumab emtansine plus pertuzumab) to
traditional NACT plus dual HER-2 targeted treatment
(docetaxel, carboplatin, trastuzumab and pertuzumab).

Neoadjuvant Treatment Adjuncts in Breast
Cancer

Directed management of HR-positive, HER2-negative early breast
cancer, relies on anti-estrogen therapy. In advanced HR-positive,
HER2-negative breast cancers, the addition of cyclin-dependent
kinases 4 and 6 (CDK4/6) inhibitors has become the new
standard of care. Their usage in EBC though has had mixed
results (39-42) Two recent studies have shown statistically
significant  positive outcomes involving the wusage of
Abemaciclib, in both neoadjuvant and adjuvant delivery (43,
44). The monarchE study was a phase 3 study that evaluated
adjuvant Anastrozole + Abemaciclib, in post-menopausal HR-
positive, HER2-negative  patients with EBC. Results
demonstrated superior 2-year invasive disease-free survival with
the addition of Abemaciclib (92.2% versus 88.7%, p =0.01).

The neoMONARCH phase 2 study compared two-week
usage of Abemaciclib alone, Anastrozole alone or Abemaciclib
and Anastrozole, in post-menopausal women in the
neoadjuvant setting. The primary end point, Ki67 expression
change, was elevated in treatment arms including Abemaciclib
(Abemaciclib alone 91%, Abemaciclib and Anastrozole 93%,
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Anastrozole alone 63%). A complete pathological response
(pCR) was achieved in 4% of the cohort that received
Abemaciclib and Anastrozole. Further neoadjuvant studies are
required however the potential addition of Abemaciclib to ET
and would improve our management options in synchronous
cancer patients.

Potential Neoadjuvant Chemotherapy
Alternatives

The combination of Gemcitabine plus nanoparticle albumin-
bound (nab)-Paclitaxel (GA) have been evaluated as first line
regimens for both metastatic pancreatic adenocarcinoma and
breast cancer. In both cancer sub-sets, the efficacy of the
combination chemotherapy has been proven. However, they
are not indicated as first line treatments in either cancer.

In pancreatic adenocarcinoma, a case series compared 485
consecutive patients receiving either FOLFIRINOX or GA as
first line treatment (45). They noted FOLFIRINOX was
associated with higher partial response evaluation criteria in
solid tumours (RECIST) rates (19% versus 6%, p=0.001). In
propensity-score matched analysis, FOLFIRINOX patients had
higher response rates (19% versus 6%, p=0.001) and were
more likely to undergo pancreatectomy (29% vs 18%, p=
0.02). Overall survival though, was comparable between either
chemotherapy regimen.

Gemcitabine has limited use in the metastatic breast cancer
setting. The current indication for its use (Gemcitabine and
carboplatin) is relegated to patients who have already had first
line treatment (anthracycline and taxane), or to those for
whom there is a contraindication to an anthracycline and/or
taxane only (46). The addition of Gemcitabine to standard
anthracycline and taxane chemotherapy has been evaluated,
and failed to show any improvement in 5-year DFS or OS (47).

CONCLUSION

Synchronous breast and pancreatic breast cancers are rare, with
literature limited to case reports only currently. Neoadjuvant
therapy in both cancers, has resulted in significant
improvements in the outcomes for patients in each individual
cancer. However, there is no single neoadjuvant regimen that
is shown to completely manage both. From our experience, we
have noted that the typically less aggressive of the two
cancers, the breast cancer, can direct our management due to
the wider scope of treatment. In Luminal breast cancers, we
can provide NET concurrently with our pancreatic
chemotherapy regimen. However, in HER2+ or TNBC, the
inability to provide any concurrent treatment to the breast
results in our requirement of upfront surgery. Given how
rapidly breast cancer management is evolving, we hope that
further biologic treatments would wide our treatment options
even greater in these complex synchronous cancer situations.
However, given the paucity of the data, further research is
required to determine whether the breast pathology, rather
than pancreatic, should direct treatment.
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